Resh, 1993). In Europe, after the implementation of the WFD, there has been 1 0 2 substantial effort to harmonise the different eco-bio-indicators across EU should be based on a sound understanding of the relation between river fundamental association between water quantity and ecological quality. Yet, 1 1 8 more effort has been dedicated internationally towards the definition and 1 1 9
modelling of E-flows and water allocation for regulated rivers (e.g. residual response of multi-metric indicators such as those adopted by the WFD are 1 3 3 scarce (Belmar et al., 2018; Monk et al., 2006; Nebra et al., 2014) . This is 1 3 4
surprising considering the emphasis given by the WFD on water abstraction, 1 3 5 ranked as the second most common pressure on EU water bodies (WFD CIS, 
2 4
Legend as in Fig. 3 influenced the functional composition (e.g. feeding habits) of benthic 4 5 5
invertebrates, rather than their taxonomic identity and diversity (e.g. Larsen Results from our second objective also indicated a rather poor sensitivity of which evidently represented favourable hydrologic conditions. As the value of 4 9 6
the flow parameters increased, the hydrologic conditions deteriorated thus 4 9 7
leading some sites to drop to a lower quality status. The identified limiting 4 9 8 parameters were mostly related to flow variation and the frequency of flow 4 9 9
events. Specifically, we found that high peak flows, frequent low and high reversals, which are also parameters quantifying hydrologic variations.
1 3
It should be noted that most reaches characterised by higher values of the 5 1 4
limiting flow parameters (e.g. yearly CV, frequent high and low pulses, variability, and thus represented stressing factors for the communities. The large scatter or variance in the relation between the Star_ICMi and flow water quality and altitude, as seen here). Disentangling the different source of 5 2 5 variation in these cases can be challenging as these can include both natural 5 2 6
and anthropogenic factors as well as biotic and abiotic processes. In these 5 2 7
cases, the use of quantile modelling has offered clear advantages (Fornaroli densities). Then, we derived the vector of residuals that quantified the 5 3 4 mismatch between homologous observations (sites) in the multivariate space showed a significant and negative correlation with altitude. This means not 5 3 7
only that altitude acted as an important covariate, but also that the match 5 3 8
between the biota and the hydrology was stronger in upland reaches communities was evidently stronger. This contingency has wider implications for the development of general flow- 
